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MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the internal 
power supply voltage generating circuit having the 
output characteristics, wherein the memory array 
internal power supply voltage and the peripheral internal 
power supply voltage follow with the difference at 
clamping levels being maintained even when an external 
power supply voltage rises up. 

SOLUTION: A peripheral internal power supply voltage 
Vperi and a memory array interval power supply voltage 
Varray having the different levels are generated from a 
peripheral internal power supply voltage generating 
circuit 21a and a memory array internal power supply 
voltage generating circuit 21b. At the same time, when 
an outer power supply voltage Vext rises up, the Vperi 
and the Varray are increased by voltage increasing 
circuits 26a and 26b accompanied by the Vext. The 
voltage increasing circuits 26a and 26b having the 
different voltage drop values are used in the internal 
power supply voltage generating circuit 21a and the 

internal power supply voltage generating circuit 21b, and the Vperi and the Varray are increased 
at the specified level difference. The change of the voltage drop characteristics can be 
performed by the change of the number of the voltage drop elements and the voltage of the 
threshold value. 
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(57) [9BK|] 

[8KB] ?mmwm&tf±.ft-t&mi>rx'i> ,«yr 
sfirifliiartanWRWEvperiatx-x^ y rami 

WEVarray t*(C. ttilMEVext 0* 

±#-T£2:>(CU, «E±#l9K2 6a > 2 6MC,£>9 
Vext tettVWperi&tfVarray Sr_t#S-£4rt»«S 
«EE»£EI»fc:-PVvc. rt8ME8ntE%£[Illft 2 1 at 
P«jam«WtEB^IiIB2 1 b fctc*EERTflTC>*Sr*« 
ffi±#(HSS26a, 2 6b$:^L, J5r5tOl^PS£ 
i^>TVperiS.Z/Varray £±#§-£i> J: 3 . « 
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3S£l3»k te«ERT*^»£4*EEJh#IIIIfr£flyfl 
[«#JS2] ^auWBWKES-^U'^PRTS*. Jl 

3-rtawtareE* -eft-f ix^-ff-rs* i 2 *>#e 
nisst , -sgoMtewEk Mteft i &tf»2<o#EEiK 

o^-JU^SE k £ -e^mJtiKt-S ft 1 SX/9S 2 

isifask . &m i Rtf*2oa!»*«»<o*iMjfc:«-o 
t . tmmmmKfr &*rt8MEs«E£ zti?ti&±-t 
4ft i mrmzowmmwkt , ^ws«w«E*«±#'t4 
, tat em i wffii&Hm- «t 4 rt&miiWEk luie 
ft 2 cogmmmiz x 4 nimm&b amtzmj&a v-< 

4ftl&t/ft2<0«E_L#[IiJ&k. £flM.4£k*WS 
k"T 4 (*lgi5«j!ittE^tIlIS§. 
[If 3 ] *EE_h#SS^P MO Sh7 >-^X *T 
fi§j£§ri4M;£JH 1 2E«Ort»««W£E» 

[»*3I4 ] P MO S h 7 V^^OfflBR*«45-*£E± 

♦mEJJHHR-cn* 4 awaa 3 eocd i*jgpm?n«Ef£ 

«BE±#EI»fcJ: 9fE»£ix4mE#>\ Jlj2[II8§ffl^l*l 
aWKi«Efc:«^-*«BE±#lll»KJ: »3ig»l$ri4mE 
i *) i> ffiv ^ff l - 5 <th ^-«tj&» l JSKfeKofigum 

ffljart»«B«si jnmins&^tt^-r-&ft 1 conumm. 
rtawraBME*.** y r w 2 <dp«j 



zmiRvm2e>ttM&b . I^fti&t<ft2c7)itsss(c 
ajjrf sft i aim 2 oiemhik k , -eix-eix«ff 

t'JTW l*lSP«i!imE J: 0 i>S < 3:4 k ft (cJffiZLrti! 
«SttEatf * t'JTW rtSWatttEfc-f-it-miflfe 
WE&Tm=f-*T&LttW£b LTffi7J-T4ftlS.t/ft 

left 1 Rlfm 2 0«EE±#IUISc7)«JEI^T!»tt^S!i.T 
*4^k^W®k-T4 F*3gP^mS^llISS . 

[000 1] 
[0002] 

[ ] *^*^< ^ y ^atf0i@^^i-f fctoiir 

Oft«#tt&Jt»-r4 fcAfc:rta5«aW£E«^lll»S:ffl 
V^T. *v7-£fflfrthW8m%mEL (Vext ) ^-^ 
«JE^KT$-ii:-Crtgpm^«|f± (Vint ) Sr^L, ffi 
ffif 4«fc'3fcLT^4. i<7)<ta^«tItE14HI 

s&k LT^^eyxii, p< ; ey-fe^7 ; -^^iiiti-r4r 

y-fcVXTyT (pre Sense amplifier ) ig^tC^tt 
ESr«^f4fv:* , >0^ ^ y r W-f ft^mMMS. ( Varra 
y ) ffc£EI«fc, JSSail»K:«B«EE*e8ft-r4fc«x?5 

JfiartgPllli^ff (Vperi) »±EI»k. 3^«ffl§tL 

4 . as. y r i^-f rti95«iiR«EE«^is»*fleffl'r 

rtaTOMKEVarray S-J5j2l*lg|3^j!iflJEVperi J: 0 
ffi<ta^tTV^4„ 

[0003] 111 1±, ^^v^vn^T—f-zmm-fhtz 
?m\®mzffl-i-zmini. ^mmmMzx &vtmwfr 

£illSft9 1-1 3 2 7 9-f-*5>. ri989 IEEE Journal of 
Solid State Circuits vol.24j CO^—i^l 1 7 3(C$> 
4tmS: "A 45ns 16Mbit DRAM with Triple Well Struc 
ture" iZMfft?) fc«0* J Jb4. 

[0 004] llt:li, ^tiJt;Ht SfyilL (fo 
lded) t'7h7-f y«36<6— n<W-vYy-4 >2, 3 
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tmtmmtm*?¥&£.2s 5b. Nnos-^ yxryye 

b. ZnmtOS*>XT>'7'6'^CDj%)®ME@3&z:m 
ffl-thNMOS-tyxryy'Mm^-fxS b v PMOS-fe 
yxrryyi b. Z(7)PNios-^yxTy7"7^\<7)MM 

yy&W^&Mi.* PMOStyx7yr7A.^fi, 

®ll;E£7)K;U-zr^^: 'J 7W ftg^iBWEVarray 
cot^<./UC$f^-r-l.7 , -^coftS!)Jii|Btl9-ai:. J-Y 
LAK**l>TWrt««S«EVarray SrlS^-T^lE 

(0^- hy— FLAP G5r$IJ«P^-S * 9 - c 

[0 0 0 5] H2«\ Hlfc*L^HIK<Ott^-f 5> 

$>&i:. b'7h7-<y#2, 3ti#ttK/PV BL (V BL 
(iVarray /2tPP?) fcr U-f-*-^$*U ^LT. 

[0 0 0 6] ^^u-tynrtcob^^^x^y-htif 

■fe;H rt0^f-vv^>-^^®$ixT^^l:?t^'b*-y h5 
4 >2lzWM'ftEl (charge sharing) S*u *I*U;: J: 9 

b-y N5-<ys2, 3<7)rat«/h£mffn#?i£-r& . 

-?-LT, NMOS-byxTy?'Mm3 i &.8i,zltffz>-ty 
TNMOs-tyxTyyecoMfttffflikZti&zbizx 

9. b'-y by 4 yft2, 34>Wffi*rWfc«{a<OffiV^b'-y 
h 7 JoW&OTEE P-^/l^vSHbT -5. . &^X\ P M O 

s -t y xr yrmm^fS: 9\,znth^yxr yymfe-lk 
ft-^PSAE^'lia "vvf- T-fit^$ix|» ( li:tc:J: 
t&if©§5 9-a#liJ)f£U y-KLAC^-t U Tl"f F*I 
^jlimJEVarray *^^$ixl». -rftKi-S, PMO S 
-fc >Z7yr 7<73iJtfET\ h'7h 7 ^y»2, 3*<7)ffl 

ttfft ic ^<i<^« ^b'-y Vy4 =e>J7W F*)gffmi® 

flffiV array Is^ns^ifcf & . 
[0 0 0 7] icO.to'SrlllBSIi^tJ^T. ^'J71/ 
4 rt««aWtffV array OI^UjWSittrtaMBWSflEV 
pericOl/^PiOffiV^^ <7— Yy4 fWL#^v§14 

-r " u^utfmmmmnwm&vperiiztc&z t izi 

0 . if itimBEV ssi^t'J Tl"f ftgflmSiSBEVarra 
ytf># iXJt t'7h7-fy*f2, 3 COSHfc 

Ej&«ffliflrt«nS««EVperi<0^^T«lft$fl4* 
^ * 'J T U-f l*Igi5mj®mEVarray <Z>P"01/T«I& 



rtcoh^y^'x^^+Tr^ftMJ^ (Vg s>Vd s- 
vt : vtttL*vMMUE) TlftfPS^it^f&i 

array £JS3ai*l*«»WEVperi J: 0 t<£< ~th £ i: tC 
J: 0 . t'7h 7 'f >*Hfc«tt«MW* i f: #"C# & . 
.lilti. i2CSL/ii ) Vperi>Varray <7)i:#<7)b' 
-y r-7^ >#-ft^BIt ah. ii) Vperi^Varray <7)t 

#<?)b'-y h >-«ki«at b ~sm-ttiim%t,zb 

MtX, i<oi3*rt»WII«fflBBefc:±0, b' 
[0008] 

fWE<oi o«*uja±^r«nKBWBEVext ana&ns 
ttft^iiotc^^yr^ix-r, ^MHwaswEvext izm 

ffiM]£t:±&Zlt&®mi±. J1««W«JEVext trtSP 

{fy^f YzmMizmwm.* totcot^, » 

ZolzLXhh. 

[0009] znt&nr. mrnzm%z>m&is'<jvb Ltz 

JEv P eri(i. vN'-y-f y^xhsjm^m&^m^hb 

# iiztezvw£Mti s m®ztix9mn,ffiW£veKt iz$£ 

~oX±.fti-&zblz%&. *(7M%:. b y by-( ymt 
1 0 0 1 0 ] M3 (c s P*=lS|3«j!g«EE^llIS§coigS§(yiJ^ 
EB#fr{i}H^5, 14 4, 5 8 5-f-t=HR5$ilT^ 

[ooiu EKK^rtasTOReBE^iiiHUi. ^aiF^rsp 

mj!l«£Ef6±Il]K llat^t'J7H l*ia3«jli«:£E% 

4.EBS1 1 bt %ffiix\->&. zti^mmft^mmmiz 
%>±m% 1 1 a.Rtfx toruj ft®mmm,j±%!k®m 

1 lbll H«tf>»j£i:S*U J121(*I§P«;i!imffVper 
i, y*UTl-->fl*]g|5«j!iltEVarray tfO#P'<.;L'^'?- 
*l.*ft*S-r4*ff 0» 15a, 1 5 b b , -Wei S 

«jap"ja5«a(WE vper i . ^ ^ y r v a wwrnawBEE v 

array CO#^-JE«;EVper-f , Varray -f Sr, 
U?g£[Hl8& 1 2 tci * JtRWEVjgF fc ^ixmJt^-T 
•S^»ti*SS 13a, MifitidS 1 3 b b , MKjti1i§§ 
13a, 1 3b<OUtfJfc:ia!3e»E»l 4 a. 14b 
b. rt—>4 yrXh&ftztmmWM&Vext i l zm.->x 
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@Bl6a. 1 6 bis. *><b1fl£§iiTV>&. 

[0012] ^ so ®$&coMtmm^\ ^xm4 izt* li^ 

SiHUEVarray cr>&jjW<Mi. £tt4MB»l 3 a, 
l 3 b ?)A2M yt-^Vx^RST'&S ><5^ix 

4 o . mm.hmn,mn.s. vperisxM tyrw rtscm 

jg^BEVarray *D«-L"<./K3:?rEtI18& 1 5 a. 1 5 bcr, 
i&tXitizX iJUPflT. R1VR2' *R1/R2 

^gtgEVarray U^v/P^j^fflrt^jg^ilVperi K 

0 ®< tsse-r 4 i k tfTfc 4 . 

[$SU ] Vperi =V REF (1+R1/R2) 
Varray =V REr (1+RT /R2' ) 

[0013] £<om»£fcV*T*l-««*WEVext #± 
1 <^«E±#H]B 1 6a&tf*2tf>«E 
Jb#ES& 1 6 b SriEftL#S^EH*<^mS«EVex 
t tl*lSSfiTCEVint tcora^^-r^itli. H4 
(cirrT i. 0 fc. rtSP^agtBEVint ti^K/Hc? 5 > 
Ktefl-aWEBWEEVext #±#U * 1 <0H 
E±#HSS 16a 2 <D^E±#H]S& 1 6 b £ Wh 
L»4*JE*n • Vt P A9&£-t*U* H jWWKIWffiV 
ext fcttoTrtS|5***EVint {i±#LT^<. «E 
Sn • Vtp<anttttEJb#II]Kl6a, 16btfffl 
^ix^^^--H^Sr*L. Vt P l±PMOSh7Vy 

[0014] *MMEWtEVext • V t pjjl 

VperiSl/'^^UTl—f^mMflffi Varray It 
H4 te«HB A-Cqt*- i a^t'JTW rtflPtsnKEv 

array ;WiJSrt^^lEVperi<^l/<;l^_L|?-L , 
LT**Uai*. ^^E'JTL^f F«ggl5«M«E Varray k/S 
SrtgPm^E VperiCD WWi* L < & r> X fl-OWS 
mEVext t=«V^±#LTVK«tt*^r*. 

-r o*^tcu:¥a*fM ^ y ssa<7)iM«a[ -tt-c 
[0015] &Lt<nmm&izmx-T*wm. w&n 

[00 16] 

[ ass £fi?i£-r & fc*>*>#8 ] ■ £ <r> a m<?>titb iz*?mi 
Tit. mmftum.ym&8£.\B\fot**: y ru-r asps 

mm.ft&i&ffiWZR.v* tU7W * y r u -r 1*1 



£@B k ^ * 'J 7H rttfttSNEEI&£[i]ft h fc«E» 

{.ot ju sartScmismE t * =e y r u w ftasirattE k 

[0017] i Oft*WfcUi. *r«**ttE£-jeK 

;h*ts-i*\ fflfflmRffltortasttafcE&tf-xtyru 

#E-f & * 1 SX/m 2 OttESR k . -5itf> JtlKttE k 
fulfil 1 £.1/312 04rEEIHW>«-ii}2i*Efc 

ifciw-issixufasaiosiwMiSk, &mia.vm2 

a5«jimE Sr ^fi-fix^t-t -s. as i Rt/ss 2 oie»tgs§ 
^^as^E*<±#f z&Hriz. mtmicomm® 
mz x h nnmmms. t mris^ 2 ok»hik ic j: & 

mmESr -5-^t^±#$*SSg 1 AtfSS 2 ^mE_h# 
E»k. *«i4ikSr«pfSk-r5. 

* y jat^s^iiwrnsntE^saftLTrtawaii 
^«M«E^raa[iiB(~tt^-ri»^ i oi*isp«ig«E^ 

lE^HIBSriiB^. iixA,^l£T/^2c0f*iSC«^B 

«izii*iaw»«Ea^ * y T \s4 Pffi. 
vmw£* *ti*ti—m<?>it&T&m tfzw, i mm 2 

co^-EtEE k -fenitmmR. t **ti*tiiU&r&» 1 

jiimE&i/^ * y r u^f rtsPHisitES: -f-^mai^-f- 

•5 m 1 "JB 2 0B k . **i.-en«£EB;T*F * 

^•LT^y. tmnMn&zztomE&TmTizmLiz 

Pia5«l!?-«EcJ: 0 i>«< sfir* k § £ffl2Lrt8irore 

T«?*fflLfe#«Ef:L-raj*'r4»iar«S2tf5« 
E* j -s^K^5-*UT±#-r?.cJ;afc. mmi 

a^fS2<7)«EJ:#ig»<0«EJ*T1*tt*3EiTft«C 
k^#®k-r4. 

[ 0 0 1 8 ] dcoi 0 **ES3ft0BfcD«E±#0»fc 

C PMOSh7>"^*ffl^tJ:^. £^i§^-. 
PMO S h y>i?X9<mWLtf&WS±ft®&X*mi:h 

mE* i #mE±#[lIS§TS^-2» <t 5 fc-f S £ k T% 1EE 
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COO 1 9] 

[mm^mtmmm] jar, #*flco£flgBJRfcos«i 

tt0M£#MLTP»c|ft0Ji-f i, . 
[0020] -Ivllcm^ "A'-y>fyf^h" k 

ML «itfa«5V<OjWS**«E*7V— 

[002 1]l5t, J:*rtff1KB«BE»^EI 

2 6a 2 (OflffiJi#IIlS& 26b rtOWBERT*?- 
£<^T*i^f:*-KRa<#i*&j££»&. 03?) 
«e3ftWfcH*<0«**t,^TV^. 06(i. £<OEItta> 

aj*i*ttia"c**. ,1*1. & * #gg L^-omimm-r h . 

C 0 0 2 2 ) *^««{ci5V^-C . »2 cOrt95«:i!SSE 
3fc£BSg 2 1 b rtcomffi±#H]SS 2 6b O^-f F» 
ii, ^l^UnMMK%±M^2 1 a|%omi±±#IIJ 
»2 6aco^>f*-H»J:»3 lo^<LUi. SP*k 
S51<0«E±ffHI»2 6arttfD^>f*-H»in. ^2 
«mEE±#HIS 2 6b ftW* Hftli n + 1 T Jb 

a^ixsjiiSF^m^mjEvperi&t^* yri^ 

^ft^m^«ffVarrayOfig&«im£EVint (i x WSf 
«8WKEVext £±#$i**Uf s — seaBISrCtt^vr 
$*LT «-«E_h#[HlS& 25a, 2 5b frlBUj L 

tx^ummmzvext #±.wt 

«MBJa»(Cjj^J:dfc:^HW«««JEVext left 

•SWBEVarray {±. <fcO«k 3 9 , 

fi!3ftCD J: -5 fc, Jf iartSPmii^JEVperiS.t/^ =E U T U 
-< rtSMt*1lff V array #H t KMC**H4 ^XBP^ 
AOJ; ■3'3r^{i:^.^>ix^v->. 

[Sfc2] Vperi = Vext -n • Vtp 
Varray = Vext - ( n + 1 ) -Vtp 

C 0 0 2 3 ] ^OEBfrfc:feV*TU:ttEE_t#ll!» 1 5 
a, 1 SbfttnyjX—F&iltfttX'hitttb. 

Varray i:^fflrtgB«^«jEVperi(7)K;l^*«3f L < & 
JEVarray *r$«-ri>m,EJi#@B&2 5 b<0*fc^< 

ti»i^<^ *- h ^a:?'js^ lt $> h <r>x\ mm 



TWrtSMKBttEVarray kHiartaJ«aR«EVperi 
Vext cr>±.mzftr>X. ^^irmL^-om^M 

[0024] y^xhwrnsizm 

*L4*£$?Tfc . * ; E'JTU>frt®ttaMfcEVarray *• 
fflfflrtaWaWBE Vper i U-^WJ: 0 ffis < fco £ h j6*T 

[0025] ja±. *«B^eaffii^jBiB8Ufc**. 

JfWE±J*Hlft2 5a. 2 5b(i. PMOSSr^fflLT 
fcWJCRR&ivr, WiifNMO S h7>'y'A^ 

»WB«EVperi**«arr4«EE±.*lll»2 5aWt 
UTWrt»«»WEVarTay ^W»ttWS±WSm 
2 5bh(0^ *-K#PMOSFET»SrH»i: LT 
«ff±#HI8S2 5bcO#PMOSFET^O^T 

^■tctt. Jf'v ; 'f^*fcJ: , 9*J±±#lllSS2 5 biOPMO 

[0026] 

«EEBTtt*Setfc«EE±#llI»*«i 4 J; o izLtiZ 

tx\ yfx hot z^fmmmmmzs-j x 

F*lSPm?f-«:ffi<50 UK/U £*)i>{&<&L-OZh:tfX'Z. b' y 
[H®OlS*=SriMBJ] 

[Hi ] **v*)un7-?mai$$&Rif!&%imffl®s& 

[02 ] 0 1 (C^LfcEBOttfl:^ S yf^TFtm^ 

[03 ] fl!3|WDF«j««««Ef^IlI»t jjrtEMSH. 

[04] 03^L^0K^ai^#1±0. 

[05 ] #?&BJ(c±&fia5®IS^ffi^£*-r®8&0. 

[06 ] H5tC*L^Hl»<oai*^ttEa. 

[^-f-^BJ] 

2 1 a ffl2l^«««£E^I§IBft 

21b ^t'j7w ^m&B&tem 

2 3a, 23b jy»4ffi« (it«H») 

24a, 24b lEi&IUS-S 

2 5a, 25b %W.Wk 

2 6a, 2 6b mff±#0S§ 
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[HI 1 



[02] 




EQUALIZATION 
5H ACTIVATING 
SIGNAL 

X" 



RASB 
CASB 



ADDRESS 7&7>*lEtt toG5EE^^ 



•ffLVamy**- 



PSAE 



Vss • 

Vparf • 
Vss • 



NSAE Vperf • 
Vss • 



LAPG 



Vsa+Vtp- 



i) Vpert>YozTny 

Varray 

LA/LAB Vm, — 
Vss 

BL/BLB V vS C7 == 
Vss 

a> Vp«ri<Varray 

Varray 

LA/LAB^ = 

BL/BLB V \S. &y — 
Vss 



7" 



^ — 

a: CELL 



7" 



f 



BLB 



T35" 



BLB 



[03] 



jTAG 



OLD 



tb 
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*Varrey 



Vint 




Vext 



0 



